To specify optimal techniques in uencing the increase of intensity of potato tuber formation in meristem culture in vitro. Methods. Integrated use of laboratory, mathematical and statistical, calculation and comparison methods and the method of systematic analysis. Results. The paper represents experimental data about the in uence of temperature and light intensity on the induction of tuber formation under microclonal reproduction of the health-improved initial material. It proves that the decisive factor in the process of morphogenesis of plants in vitro of the early maturing potato variety Kobza and their productivity is temperature conditions for cultivation. Conclusions. Optimal indexes of productivity and economic ef ciency are maintained by growing test-tube plants under the temperature of cultivation of 14-16 º and the light intensity of 3,000 lux. The number of microtubers per plant was 1.2 pieces, the weight of an average microtuber was 262,0 mg, the weight of microtubers per plant was 363,7 mg, the number of microtubers weighing more than 350,0 mg was 20,9 %; the cost price of microtubers was 5,31 UAH with the pro tability of 201 %.
INTRODUCTION
A recent decade has been remarkable for intense development of various biotechnologies, the most relevant one being the elaboration of ef cient measures to ght viral diseases in potato growing [1] [2] [3] . In particular, the techniques of health-improving potatoes using meristem culture have been developed; productive ways of cultivation and clonal microreproduction of plants as well as highly sensitive immunological [4] [5] [6] and PCR-methods of virus diagnostics are widely used. There is active search for the ways of creating virusresistant varieties using gene engineering [7] , cell and tissue technologies [8, 9] .
The speci city of modern potato cultivation is the restoration of elite varieties using the initial material, health-improved via the methods of active treatment of infected potato varieties, including thermotherapy and the culture of meristem tissue in combination with microclonal reproduction, which should ensure obtaining the initial material of potatoes, free from diseases and in the volume, suf cient for the needs of primary units of seed production.
The changes in the environmental factors during the in vitro cultivation of plants in the controlled conditions in arti cial media may be used to regulate the organogenesis process, in particular, to induce the tuber formation. This process is affected by variety specicities of plants: in most varieties (95 %) microtubers are formed within 55-60 days, in others, it takes more time. This process may be accelerated using optimal interaction of the main stimulating factors: the content of carbohydrates and biologically active substances in the medium, the values of photoperiod and temperature, etc. [10] [11] [12] .
At the initial stages of usage, the seed material, health-improved using the biotechnology methods, is notable for better quality, as during its production the synthesis of the viral protein in plants is delayed and, as a result, the tempo of viral infection accumulation is slowed down. At the same time, taking into consideration considerable cost of the seed material, obtained in vitro, the improvement of microreproduction of the health-improved material is of special relevance. Light intensity and temperature are considered some of the most important factors while growing microtubers in vitro.
The aim of this work was to determine optimal technological ways, affecting the increase in the intensity of potato tuber formation in meristem culture in vitro.
MATERIALS AND METHODS
The experiment, using common methods [11] [12] [13] , was conducted in conditions of microclonal laboratory to identify the most optimal mode of tuber formation in the culture in vitro for Kobza potato variety. Two factors were studied: temperature mode (14 16, 20 22, 24 26 ° ) and light intensity (500, 1500, 2000, 3000 lux).
RESULTS AND DISCUSSION
The analysis of the data obtained about the temperature mode testi ed to direct dependence of the in vitro plant height on temperature. For instance, on day 20 of the observations, this index at the temperature of 24 26 ° was 2.7 cm higher on average compared to the temperature of 14 16 ° , and 0.5 cm higher compared to the temperature of 20 22 ° (Table 1) . On day 40 of the observations this dependence was the same and the difference was 3.8 and 1.5 cm, respectively. Here the plants in vitro, grown at light intensity of 1,500 lux, were 9.4 % taller than those at light intensity of 500 lux, and 26.0 and 22.8 % higher compared to light intensity of 2,000 and 3,000 lux.
The increase in the cultivation temperature led to the inhibition of the process of stolon formation by plants. The correlation dependence between the total number of microtubers, formed by plants in vitro, the yield On day 20 of the cultivation, the light intensity practically did not affect the induction of tuber formation: only 4.3 7.7 % of plants in vitro formed the microtubers. During the mentioned period this factor did not affect the number of plants which formed the stolons either. On day 40 of the observations, most plants (51.7 %) which formed the microtubers, were on average at light intensity of 500 lux. On day 60 of the observations, the number of such plants at the light modes of 500, 1,500, 2,000 and 3,000 lux was 64.9, 65.3, 68.8 and 64.9 % on average respectively.
On day 80 of growing plants, the ratio of microtubers, formed by them was almost even for all the experiment variants except for the variants with light intensity of 500 lux. The mentioned index at the light intensity of 1,500-3,000 lux was 84.7-86.5 % and at 500 lux -79.3 %, that is the light intensity practically did not affect the formation of microtubers by the in vitro plants of the early maturing variety Kobza.
As for the interaction of the affecting factors of temperature and light intensity, it was determined that the highest number of plants with microtubers were formed on day 80 of the cultivation at the temperature of 14 16 ° and light intensity of 500 3000 lux -99.6 100 %. The multiple correlation index was R = 0.878. The interaction of the temperature of cultivation and light intensity had great effect on the productivity of plants in vitro ( Table 2) .
The weight of the average microtuber and the weight of microtubers per plant were maximal at the tem- perature of 14 16 ° and light intensity of 2,000 and 3,000 lux and were 263.8, 369.1 and 262.0, 363.7 mg, respectively. Also the highest yield of microtubers with the weight of 350 mg and higher was observed in these variants -24.3 and 20.9 %. The correlation dependence between the weight of the average microtuber, the weight of microtubers per plant and the investigated factors was very close: R = 0.951 and 0.971, respectively.
When the temperature of cultivation is increased, there comes an additional factor of the compensatory effect of light intensity on the productivity indices of the plants in vitro: the total weight of microtubers per plant (r = 0.377 ± 0.293), the average weight of a microtuber (r = 0.512 ± 0.272) and the yield of microtubers with the weight of over 350 mg (r = 0.590 ± 0.255). At the temperature of 20 22 the productivity of plants was lower than at the temperature of 14 16 ° . The lack of productivity is compensated at the highest level of light intensity -3,000 lux: the weight of an average microtuber is increased by 83.2 %, and the weight of microtubers per one plant 1.3-fold compared to the light intensity of 500 lux. At the temperature of 24 26 ° the highest productivity was obtained at the light intensity of 3,000 lux. It was determined that the decisive factor in the morphogenesis process of plants in vitro of the early maturing potato variety Kobza and the formation of their productivity is the temperature mode of cultivation, as light intensity is of much lesser effect. The maximal indices of plant productivity in vitro were obtained using the temperature mode of 14 16 ° and light intensity of 2,000 3,000 lux.
At the temperature of cultivation of 14 16 º the cost of one production unit was UAH 5.21, and the increase in temperature to 20 22 and 24 26 º caused the 1.2-fold and 1.9-fold increase in the cost price of a microtuber and the decrease in economic ef ciency by 54 and 147 %, respectively (Table 3) . Light intensity does not have a considerable effect on economic indices. The lowest cost price of the microtuber and the maximal economic ef ciency of the production were achieved at the temperature of cultivation of 14 16 º and light intensity of 500 lux: UAH 4.93 and 224 %, respectively.
